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There is disclosed a method for coating a thin layer of hydroxyapatite. The 
5 method of the present invention comprises the steps of: adding a certain amount 
of Ca compound to hydroxyapatite; placing the Ca compound added 
hydroxyapatite and a substrate to be coated with the hydroxyapatite thereon in a 
chamber equipped with a electron gun and a ion gun; making the chamber 
vacuous; emitting ion beam on the substrate by the ion gun to remove the oxide 

io film on the surface of substrate; and emitting electron beam on the hydroxyapatite 
to evaporate and deposit it on the surface of substrate. The composite fabricated 
by this method has a larger adhesive strength between the hydroxyapatite 
coating and the base layer than that of the prior art. The method can also adjust 
the ratio of Ca/P to control the dissolution rate of the composite in a human body 

15 and thus to enhance the compatibility of the composite. 
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3HAIS ^^^OHUEFOIM ^ ^H^S^, ^^IsKHIIfEfOIMOII 4:§^£j Ca3l sUfMM g?|-3^ mJ\ 
E+3||2f; 2Xi§ §J Ol^eOI ^Pbl@ HitHmoil Ca^l aH^MO! S^S 4^!fOI-E^01 M ^ ZL ^^h^OHIh 
EIOIM^ 3il XH^M ^ gxl »fe ^y|&.^l£h §y tH LHH £!S^A!5>lh: £!SsfE+2l£h Olggog 
XH^ S3 Oil Ol&M ^A^OJ 3 XH^ 52§5| XHI Shfe 0\£m ^A>B3j|; ^. 2Ii§2^ ^ 

AiSfOHIFEfOI^OII 2Xf a Ji ^A^Ol, 3 ^sfOHI^OlM^ S*Eie/H XH^ S£0j| 

S^ShCL 01 a H£ ^SOH 2J5H HISS ^iTxIfe, ^sfOHUEFOlM ^ 3g§]lf tHf 01 
aH^Z.^ EI^OI SeHOii b!6H Slffl, SEti- ^Sf2l Ca/PdlM SHShOI 21 M LH Oil AH XH^°I 

Ui±t£r. 



V^p/jr 5 / ?'J E h §J' 0 

E 1° fi ^^SfOHIfEJOlM ^ 3g^gf 4>S6M flfi- £ig JH^ k ^^ EAI 

§ ^Hfg UEItH ZIBHH, 

E 3a^ eBH^J iBf^Df ^SaiOISOII 9\ 6H SX^DIS AI-5J , 

£ 3b ^ S 4^»0Htt&0IM 3S&B0II °J3H 2g§2J 2a}^0I3 AJS . 

£ 4^ e »s2i ^^aonuaoie *w ssaaoii sjsh snesi ca/Pdi ^§ in u&a 
neus, 

io...a»s 20...01SS 

30...WIO|^ XH^(Ti-6AI-4V) 40. SHI 01 H 

so... aw 6o...*^»onuaoiM e^i 
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s S gg Ai[^°>^ xhshi sms/H g^^i asiniss Af§g^ 4^^o^Efoi.= [caH)(P04)6(0H) 2 ; 

hydroxyapatite; HA]S WI0|£ XHS SSOil 3§8PI 4^»0H»EK)IM ^ » 3 a* Of 

£15 UWU 6! HI 35^11 CH M m 4 s 5JLzz 8!S4!»IXHfi£AI S^DilO|M(calcium 

DhosDhate)2| ^§£J 4^sfOHUE}0| i= ^ ^ii £>H SICK 01 4^»0H»EK)| Mfe £]x||LH°| ^£ 

o^ia ast *j |§s[5jo 5 ssj» m^^ah . oi m ei xhi m sj won oi^sha ^ahis^jO} 
B oigaiii act^si BB12J- ^g^om m^^\ sits o\m^ xi un aa. 

nau oi ^^aonuaoiMfe hoii uion gs^ ^n. maaaoi ssi a^re xiu 

a 1^ ^oi ^aonuaoie ±a»ia- nni2*si eai^ muma u&y 201a. 
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EIElH(Ti)3l =1 &2§E Cfg S^(316L ±&\21di\±±m. Co-Cr&3)S31 bllflShOI gEI*! aj sj 
61 si UW21 SA16H2 D\J\m USEE ^OiU gJM&M(implant) IHSS/d SfOI AhgSlII 3EIU 

A 0 1 E |£j fe B = a iHSfe m\m 4>^»ohuek)IM» its aiiei^ msoii hish ^hisisi 

SOI gOillffl. 91X11 UOIIAI SAia 8131 9(N 3^ OIS2I gt|3f 5JISSI01 8J& «|LH ¥}|gS3 

asoi ^enafe ssi sxipf as 4= 21a. 

CCIE1AH SieOllfe &0|£ El EJ-s S»§mO|| 4^»0H&a0|e» 3g§t°SAM XHS2I gg§ 

auiS 3 31383 2tEE ?4=8I2 tilfll ¥4=& ^*1I 35^g XHSS g23|fc AIE^I SIS 

EIJa^SlCL 01 S 91 8H §XH Sty £112 91- CHS^S! 3ggfS©Sfe SEI^DI ^H2II0I g (plasma 
spraying)il. OISS ion beam deposi t ion)SOI HI 8* El 2 91Q. 

01 S MEI^OI ^MaiOIS^ dlJS^! ^Hlfe All St ^ XHS 3U0II AlgSlfe SS2 

s s^^^□^ eaia(f lanetss ^^aowaois si§ ^oiah esf ch^boii show aa. oit 

3 ki^g 0 | til US! y@8|3 S.^011 at? 2! 3ggSi 4=!SS 4= 2ife 01 §01 8i°U, 4=6iSfO|EfEf 01 

ee »^ 0 | 3gg§ =o| ^ffioii insaoii mef'ssioi ^2^sH»fe esoi sia. ois sj8h eiai moii 

u nsi 3° 21§2| SSfEIH 5^!0I aSfiS S^U 5Efe egOl 4= 8lfe §21 ^XIISS 

aid 3EIH 01 gfgo S 31!zHEia ^SSIOHttEFOI Sfij. °Jg^e A|0l°l iJ^S 
6.7±1.5MPa3E«l H»OI, Sa2|j»U XI3I- S010IIAH a^flfe ifSIH XIB1& ^tt»OHBBOIS 31 

snw oiss §*^§ oi § oh oi 4=ssiomiaois 3§§§ s^a- s?, &01& ssi^oi ^ = ai 

Oieoil 01 SHAH BIS^OI 8-45MPa §£J)IXI g^»3lt- 8HI Eh 01 SESf tlM 2J«I HI Oil AhgSPIOIIfe CI 
± DIS& 4=S0ia. 

S&- 0m El- 2J SHU Oil AH 4>6!§10UUE10IM°I §5H£ ^. 2|§5jo^ gilli 4= oj fe -g§ ggSI^QI 
3g§ LH2I Ca/PdPI S&e DIXIfe;3l. &OI2I- S2H2I ^SOIIAHfe ^^»OH»&0|e 3US2I 

Ca/PHIM feigog 51i 4= Sfe &§OI 21D. 

s ggg Af^ioj g§ i^oisfoj H§9 3S°SaH. miOl^ XHS2f°l SS.^01 3t51EIH. SJXII UIOIIAH S 
P ojg»og sxHS- 4 Slfe 4=6i2101E^E}0IM 3i§§ SSAI3PI ?leh 4=6}5J0HUEI0I = s}a{- 31 
3 at Of 01 g^Sl ^ItxIIB HISSIfeQI ^^J0| 81EI. 

&'&£/ B! 5 f £ 

a^|oj a»| gaspi o|st s gtgsi 4=saoimaoiM sist aiggg, ^^siohueioimoii 

I CaTII »ttCS S^ISffe S^BJII: 3 US » 0ISS0I ^bl@ StHLHOII &'IM ^^aon&aois cy 
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3 ^aoHtt&OIMin 3gi XH^B MX\ot£= SHIBJI: &}| iSbHlUM £!gl}A|5>lrr 5!gSfB 

^i; a^j oigeo^ a^i xhs S3 0ii oi^m ^ai-sw 3 seea ^ssrs xii:h8^ oi^e ^ 
A^eai; a! y^i a»s°s ^ttmo\mt}o\^m sx*gj§ ^Afshoi , 3 ^^omtaoiM^ 

£13 AH IW£. H30il 6fe S^BJI:B 5g6lb 28 ^§^^ ffCh 

SE» &3I = *h S gga^l 9IB S gg8, MOI^XHS ¥1011 ^SOHttEJOlM ^01 3g£IOi m£<B 

mmxuou sich ah , ^son&aoie ^otoii^ ^stfa ca?ii assoi mJis\o\ o\^o\& m 
§21 so. 

01 ah s^s E^i ^io^/d. e waoii me ai-ssie ^aioiim ^aiisi ^ss^i^ bck 

S BBSI 4*6JS0Htta0IM ^ SHa-SOll/Hfe. SaH £ 1011 £A|£j til- a 901 2X^S(10)0I &*t3 
3 LH¥^J SgsPh 3tteB §§tH(50)M Of^O, 3 BOB ^tf »0H»B0| M(0|EA| : 2If§ Ui¥OII § 
svg) QJ 3 ^A^o^mEfOI^ ^8 S§A|3|3Xh 5ffe tHIOl ^ XH^^AH OUtdCM El Em Ti- 
6AI-4V(30)S ^ «MSO. OPIAH £>0| 4^*1 0HUEI0I M Oil b CalHI mm mm Did! S^ShQt 

mO 0| Ca3l SH, h 8^ = OliaCH CaO. CaF2. CaC03. CaCI2 e &2\m 4^ SA^QI S ^ At Oil Oil AH 
Ca0(^A|0nS S^aCK Olte ^*i»0H»a0|M2| ojX-IILHOII/HSJ M6H£ ^SOll 90* ^ 
Ca/PdlS iiS^I ?1» 01 CaOa gl^aoil WEi Sg&g? OHUEI- 01 M ^em°| 

Ca/PUI^F 38MI SO. HhdhAH Oia aoi Ca/PdlM SBS 4* &CF3. Oll« MCH ^aoHttEfOIMIH 

aa §§na:>iM Hfafe ^a, aas sen gsHaxi &3 aonai^ia tuafe ^«oii ojbi- ca/Pdis 

^§5| AjSjsh ^ oi- 20ICI. ^ ^SOIIaH^ Oia 90| Ca/PUDh iiil SOPI ?|6H 

CaO 12 5wt%S ^tf»0H&ao|ea. 25wt%M S^S ^<*»0H»B0|e» zjzf ^gXH^AH Eil^M 

6H aaa. »a. 6Pi aausojmoii awsdojat oi-sa<Ar)j» as it^^i m 

8»fc O|^S(20)8 «flSO. 0| 0IS#(20)g. #D\ 2Xh#(10) 48 SOil «5| Ti-6AI-4V(30) S3 

011 0!S1 ^AhShOj n S3 ^§1 «l^6PI ?|6H ^ xl ^ D . 0| O|^#(20)O| S10l£ ^6ilf0f 
EhE|0IM°l 3gf 4-iym h SI 52 14 , 01 M A^gSMI £13 tHIOl ^ 3U§ AfOIOII ^1,^01 § 
£!£]Oi ^^^01 CH §^£lfe hliJl 9JiO\ ^EimCK 85¥s 40g bilOl^ XH^3 T i -6AI ~4V(30) M XI 
XISKM SIZSAI9PI flff ^EIIOIEIS UH-UCf. 

01 a 901 2XhS(10)Ef 0l^S(20) SOI ^Pbl& 1§W(50)LH01I Ti-6AI-4V(30)a ^^aOHttBOlM^ ^ 

2| ^d|£J3 3 *y bH LH¥M ^ 10 _7 Torr 4^^a ^EH^ 3^0. 3BI3 OlOiAH bha 9 

01 O|^S(20)Q^ A^j Ti-6AI-4V(30) S3 Oil A|Zh§3 OI^S ^ Ah oh 01 it3 ^isheM XHI & 

Cf Chi2S Ah^| 2XhS(10)M ^^ohOI ^6isfO|-EhEf0|M0il SXhgJM ^M&^^m 3 ^6i^0hEhEf 

o\mm e^AiEia oia 901 ^^onifEjoi^ e^i(60)^ i§w(50)lh^i sztm oi sai-cM 

aoi Ti-6AI-4V(30)2J S3 Oil ^EhMMH^AM 3H0I 01^01X1^1 SO. 

oia 3§^^g XH^ s f ajs 0|ShO||AH£ ^gi 4= SICHAH, ^t§} ^ ?ia OHI 

3^XhXHS flOII ^6isf0hEhEf0IMM 3g5feGII£ 4§S ^ SID. 
A^j2j. ^oi g gg°| Sg^SOil dhdh ^^SfOHH-EFOie 3^01 Ol^OiS XHS^I ^ k 0ha 

j\ ^|6H aMUf 9^ A|ge ^IS6H fiSta. A|g QI^XH^ ^ 6ilh0hEhEf 01 MM 

a^^|S[ 901 CaOM H^i 12.5wt% a 25wt%^! S^ff ^^IfOhEhEIOl^S 3g5[ 510ID. 

ojXH ^ ^lOI^^M bilOl^ XHS3 Ti-6AI-4Va 3H#Zfa ^§6H^ ^EIM £ 2 Oil £A|6h^ 

0 £AIS bha 90I 3XH ^^i^OFEhEIOIMM 3^ ^ 35MPa§£2J M0I3, 

CaOB 12 5wt% a 25wt%^ ^^iSOHH-EI-OI MS 2ge[ 3 ^^l^0| 70MPa]3l 55MPa§£ 

s uauM ao. oife ^isoi m^^df ^saiioiss Ahgahoi 3g§ a^^oi 6.7±i.5MPaaE 

s UQUfc 5^1 CHI UI8H. ^S8I e^hQ St^e 4= SIQ. Oia» ^Efa ^eig £ 3a §J £ 3ba 2 
Xh^DIS Ah^ CHI bl3£J^ bha 901. 2Xh£J § Si" Oil SIS 3i§(£ 3a)0l ME-^Dh ^SaiOISOil a^ 
S(E 3b) Oil b|6H CH 5^6HXI3 xl^SH^^I ffH^M CD^AH B ttSSI 2S»H0I 2|»H 

^6ia0Htt&0IM 3gS3f Ml 01^ XH^asi 9 ^^01 CH^ 236HSM 4= SI SID. 

P§o^ a^| 2} g^Oil CH6H 3gS01l Ca/Pbia, 3011 EfE ^£1 UOIIAHa §6H£» 

m^m sstci 3 a a- £ 4 as £ sou £aiq bha ^01, ^4- ^^ao^EfoiMM 2i§ 

^^^O^EhEhOlM »»ia Ca/Pbl^^ 1.62601 an. 2D * Sg^Oil UEfy- Ca/PbPh 1.1245SQ. 

3BI3 OIB a£l ^S4^ UiOil 8AIZ} SxloH ttH 6000 A esHSISlCf. 3HU CaOS 

12 5wt%a 25wt%^l S^tt ^»0HttQO|E2| g^^, §gg! »M2| Ca/Pb|5t 2.149 » 3.31601 
S13 3g * 3HS01I UEfy Ca/PdIZH 1.4863 1.7242LQ. 3£I3 OIB «£l ^IS4 Ul Oil 8AI2J B 
J\ ^<&m W Em ^ 70AHf 1350 A§£S UEf^a. ^. Ca/PbP^ ^sfgOII caah 2geSJ 
g6H^££ Dfg^a^l 31f^M i^oji 4^ Sl&D. CP- 21 AH g 901 ^6illom^Ef 01 ^ Q|| C aOB 

a^e sttsi Ajsaoi sh&o^mi ca/pbi ^§i^ pf^a^i acn. &j xhi lh oil ah a e6H£M 
^mm 4- si^i s a. 



Ah-sh b^a 901 ^ ^g2i ^^^ofEfaoiM ^-^ ^g^aoii my xiiss ^uxiig Ahgs^i 33 , 

3giii mi 01^ XHSasi BI^OI S£» Ca/PbIB SB6K)1 01 x|| LH Oil AH XH^a §5H^£S 

5it 4^ SID. 

S ^Ol Oil ^ga3 £3011 OIIAIS 33 Oil - SI 6H OFUDj, CfgOil ^IXHa^ §^Pa S 

a uioiiah ch ar^ 3^ su asoiPi- 51^^ ggoia. 
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1 

^^aofmaoiMwi ±mw9\ ca?ii mmmm mj\ms= s^bsi : 

SIf§ §J OI^SOI =?U\<& SStHLDOII £3| ^£StOHUE}OIM S 3 ^£2K)HttEKDI e 31^ 3g| 
£31 SmtHM 2!S^AI3lfe SSsf&Ptl: 

£31 0IS§°£ £31 XHS. Seoil OI£g ^AhsKH 3 XHS S3§5| ^Sf9}8 *H318H= OISS 
311: 

£3i a»§25 £3i ^souuejoimoii axis 8 ^skx. n ^aonu&oiE^ msjeisah £3i 

IHS SSOII #S[£|£S| 8|i= g*fB3||:B 2»'8>te 51 ^S°£ 8>i= ^a^OHHEKDIM e}QJ- agS 

tH 

g^PS 2 

H1 1 1f Oil SUCH AH, 

£3i xh£*= sate sgai 31 ^s°5 »t ^»ohuek>is e}ei aaaa. 
3 

S1 19011 2iOUH. 

£31 IHSrr zasnXHSE! 3SS Shfe 4^»0HU&0I M 3S9B. 

g^Pif 4 

miOI^XHS ?IOfl ^&&0\WE}0\m. a^OI aggCH §£@ ^ If XII Oil SICHAH. 

£31 ^^SfOHlfEIOlM efQtOllfe Ca3)| SI- if SOI g3>£|CH OI¥01£! 5i ^§2£ 8fe §11} 

a. 
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